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Multi-Objective Optimization of the Hydrostatic Journal Bearings

Using Particle Swarm Optimization Algorithm
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The goal of this paper is to conduct a
multi-objective optimization study of the hydrostatic
journal bearings, which are the key components in
precision machine tools [1-3]. The lubrication model
for the hydrostatic journal bearings is an isoviscous,
incompressible fluid Reynolds equation and the
recess pressure of the bearing is regulated by a
gap-compensated model [4]. The computer code is

developed to assist the bearing designers to conduct
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the multi-objective optimization, which is based on
the operating conditions and the selected objectives.
The results of the optimization are the optimal
design parameters which satisfy the selected
objectives usually having conflicting benefits. In this
study the particle swarm optimization method [5] is
used, which is modified to comply with the Pareto
criterion for multi-objective optimization. The
design factors include the bearing’s clearance, recess
length and width, and the orientation of the bearing.
Dual-objective optimization is conducted, which is

to simultaneously maximize the bearing stiffness and

minimize the attitude angle.
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